A comparison of fluorescamine and naphthalene-2,3-dicarboxaldehyde fluorogenic reagents for microplate-based detection of amino acids.
The use of appropriate fluorometric derivatization procedures is of considerable importance for accurate determination of amino acids in biological samples and in metal-assisted peptide hydrolysis reactions. It is especially critical for the relative fluorescence intensities (RFI) of equal amounts of amino acids to be as similar as possible. While fluorescamine and naphthalene-2,3-dicarboxaldehyde (NDA) have proven to be excellent fluorogenic reagents for amino acid detection, the effects of various factors such as organic solvent, buffer, and pH have never been rigorously evaluated with respect to normalizing the relative fluorescence intensities of individual amino acids. To this end, here we describe optimized fluorescamine and NDA derivatization reactions that enhance the accuracy of microplate-based detection of amino acids. For both fluorescamine and NDA, we have shown that the RFI values of 16 of 19 amino acids are greater than 70%. Although determination of tryptophan is problematic, this difficulty is overcome by the addition of beta-cyclodextrin to the NDA reaction. In principle, the optimized fluorescamine and NDA microplate procedures reported here can be utilized as complementary techniques for the detection of 19 of 20 naturally occurring amino acids.